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Introduction: The goal of this study was to track any changes in injuries and injury hazards during the
first 3.5 years of implementation of the North Carolina Child Care Commission’s 1996 playground
safety regulations.
Methods: All reports (n=5402) of medically attended injuries in regulated child care settings in North
Carolina during the period 1 January 1997 through 30 June 2000 were reviewed and analyzed. A
total of 294 playground safety inspections were conducted in November and December 1998 in ran-
domly selected North Carolina child care centers, and the playground safety inspections were
repeated in 76 child care centers in August 2000. Finally, in 1999 a 1992 child care center director
self assessment of safety features in classrooms was sent to the directors of 291 of the 294 centers.
Results: The annual rate of reported, medically attended injuries occurring in regulated child care
facilities in North Carolina declined by 22% from 1997 to 1999. The playground safety inspections in
the year 2000 revealed that, for nine of 10 playground concerns and 12 of 18 playground safety
hazards, average ratings were equal to or better than those of 1998. Finally, the director surveys
revealed no dramatic changes in classroom safety hazards since 1992.
Discussion: This study represents the first time that the authors are aware of that a significant decline
in state-wide child care injury rates has been associated with improved regulation of playground safety
in the US.
With changes in female labor force participation,household composition, and the demand for earlychildhood education, the proportion of US children
in non-relative, out-of-home child care arrangements has
grown rapidly over the past several decades.1 The growth in
the proportion of children in center based care has been espe-
cially dramatic. Among preschoolers with employed mothers,
the percentage in center based care increased from 6% in 1965
to 32% in 1997.1 2 Currently, among US children with
employed mothers, approximately 48% of children under 5
and approximately 31% of children in kindergarten through
third grade receive non-relative child care (either in a family
child care home or in a center based program).2 3
As the proportion of children in regulated child care
arrangements has increased so too has concern about the
safety of these settings. The best estimates of serious (that is,
medically attended) injury rates in child care settings range
from 1.5 to 3.2 injuries per 100 000 child hours of exposure.4–8
Assuming that full time attendance is equivalent to 2000
hours of injury exposure per child per year (that is, 40 hours/
week × 50 weeks per year), this means that approximately one
medically attended injury per year occurs for every 16 to 33
full time equivalent children enrolled in child care.
All existing evidence suggests that children are as safe, on
average, while in child care settings as they are while being
cared for in their homes. A survey of 656 families in central
North Carolina found that while the rate of minor injuries to
children under 5 was significantly higher in center based care,
there were no significant differences in medically attended
injury rates among center based care, home care, and other
out-of-home care.9 Similarly, a study of 2204 children under 5
who belonged to a large health maintenance organization in
Washington State found no statistically significant difference,
after adjusting for exposure, between the risk of sustaining a
medically attended injury while under the supervision of child
care personnel and the risk of injury while being cared for in
their own home or the home of a babysitter.7 A national tele-
phone survey of households with children under 5 years of age
found that the rate of medically attended injuries in
preschoolers was lower in out-of-home care settings (1.69 per
100 000 child hours) than in home based care (2.66 per
100 000 child hours).10
The public health impact of child care injuries is further
illuminated by data from the National Hospital Ambulatory
Medical Care Survey. While not adjusted for exposure (which
is typically higher in the home), these data indicate that child
care injuries account for a small fraction of all injury related
emergency department visits among preschool children. Dur-
ing the 1993–94 period, child care injuries accounted for
approximately 3% of all injury related emergency department
visits among US children under age 6. By comparison, street or
highway injuries accounted for 6% of the total emergency
department visits and injuries at home accounted for 62% of
the total.11 (Note: place of injury was unspecified for 22% of all
visits.)
In North Carolina, enrollment in child care centers and
child care homes has increased nearly 6% since 1997 alone.
Currently, more than 213 000 North Carolina children attend
out-of-home child care. More than 196 000 children are served
by the 4000 licensed child care centers in North Carolina, and
nearly 17 000 children attend one of the 5709 licensed child
care homes in the state*. As the number of children in
regulated child care arrangements has increased, so has the
attention paid to child care injury. In 1995, several serious
injuries, including one death, on North Carolina child care
center playgrounds heightened concerns in this state and
attracted the attention of the state legislature. In the ensuing
period, a number of rules addressing the safety of child care
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centers, and homes have been developed and new regulations
have been adopted (see table 1). The impact of these new rules
on the safety of children is unknown. The purpose of this
study therefore is to enumerate and describe medically
attended injuries taking place in North Carolina’s licensed
child care centers and child care homes and to examine indoor
and outdoor safety hazards in order to determine if there is a
relationship among the implementation of North Carolina’s
playground safety rules, safety hazards, and trends in the risk
of medically attended child care injury.
METHODS
Medically attended injury rates
This is a case series study, looking at children 12 years of age
and younger experiencing medically attended injuries at
regulated child care centers and child care homes in North
Carolina. The North Carolina Department of Health and
Human Services, Division of Child Development (DCD),
provided data from all medically attended injury incident
reports filed by child care centers and child care homes in
North Carolina for the period 1 January 1997 through 30 June
2000. According to North Carolina law, any time a child
receives medical treatment as a result of an incident occurring
at a child care center or child care home, the facility must file
an incident report with their child care consultant within
seven calendar days. Information about the injury, including
time and date of occurrence, location, type of injury, proximate
cause, and treatment location is recorded on the one page
incident report form. Confidentiality of all injury data
provided by child care centers and child care homes was
assured.
Completed incident report forms were collected by child
care consultants employed by the state and then submitted to
the DCD, where they were entered into a FoxPro computer
database by DCD staff. These database files (with the child’s
name omitted) were periodically forwarded to the research
staff at the University of North Carolina at Chapel Hill (UNC-
CH), where they were converted to SPSS files before analysis.
Of the 5402 total incident reports filed during this 3.5 year
period, 90.5% came from child care centers, 3.5% came from
child care homes, and 6.0% came from an unknown type of
child care setting. Because child care centers account for the
majority of all injury reports, we focus on injuries in this type
of setting.
The DCD also provided research staff with state-wide
monthly enrollment counts for child care centers and family
child care homes. These enrollment counts were used to esti-
mate monthly, seasonal, and annual injury rates. (The
computing formula for the annual rate is provided in the
appendix**.) It is important to note that the average monthly
enrollment count is a crude indicator of exposure to injury
risk. The enrollment counts do not provide any information
about the number of hours that children actually spend in
child care—a superior indicator of exposure to injury risk. The
injury rate estimates in this report assume that each child
faces the same level of exposure to injury risk. Further, this
report assumes that the average level of exposure per child has
remained constant over the 3.5 year study period.
Playground safety audit form
Playground safety ratings were recorded on the playground
safety audit form.12 This 14 page form includes rating scales
for general playground concerns (for example, disabled
access, fencing) and specific types of equipment (slides,
swings, etc). For each type of equipment, ratings are collected
on such features as sharp points and edges, equipment
anchoring, and surfacing. Depending on what equipment it
has, a playground may receive up to 108 separate ratings. Each
playground feature is rated “poor”, “fair”, or “good”.
The sampling strategy was dictated by the data collection
procedure. A list of all 3410 North Carolina child care centers
was obtained from the DCD. The state employed child care
regulatory consultant responsible for each center was identi-
fied on this list. All had been trained in playground safety
inspection by the National Playground Safety Institute or by a
certified playground safety inspector. Within each consultant’s
Table 1 North Carolina’s playground rules timetable
May 1995 + Several serious injuries occur on North Carolina child care center playgrounds, including one death
+ Rules are very vague—“safe environment”
+ Rule making process initiated
1 January 1996 + Playground rules adopted by the North Carolina Child Care Commission effective 1 January 1996
+ Date to comply is 1 January 1999
+ Included is the requirement to submit Incident Reports when a child is injured and receives medical treatment
1996–97 + North Carolina Child Care Commission receives public comments and concerns about requiring conformance to
Consumer Product Safety Commission (CPSC) guidelines
1 June 1997 + Contract established with School of Public Health, University of North Carolina at Chapel Hill, to assess changes in
injury data during a three year period following adoption of the safety regulations
September 1997 + Requirement that playground equipment conform to CPSC guidelines is repealed by legislation
1 October 1997 + North Carolina Child Care Commission adopts temporary rules for playground equipment and surfacing
+ New programs or equipment must comply immediately
+ Programs currently operating have until 1 January 2000 to comply
February 1998 + North Carolina Child Care Commission adopts playground rules with changes from the 1996 and 1997 rules
+ Rules simplified
+ Requires adherence to major safety areas—protrusions, entrapments, fall zones, guard rails, surfacing
+ No requirement to meet CPSC guidelines
+ Date to comply is extended to 1 January 2001 with an additional year given for financial hardship cases
+ Effective date of rule changes is 29 October 1998
1 January 2001 + All child care center playgrounds were to be in compliance with playground rules
Source: Division of Child Development, North Carolina Department of Health and Human Services.
**No summary report of enrollment was prepared for June of 1998, so
center enrollment for that month was estimated by averaging the
enrollment counts for May and July of 1998.
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region, seven centers were randomly selected for auditing.
Audits were completed on 294 of the 371 sampled centers, for
a completion rate of 79%. The audits were conducted in
November and December of 1998.
In August 2000, 10 certified playground inspectors hired
with contract funds evaluated a convenience sample of 91
North Carolina child care center playgrounds. Of the 91 cent-
ers included in the 2000 audits, 76 had been included in the
1998 audit. Compared with centers not revisited in 2000, this
subsample of 76 centers were significantly more likely to be
located in urban areas (76% v 62%). Revisited centers were not
significantly different from other centers with respect to the
maximum age of intended users, mean and median number of
children enrolled, and playground concerns ratings. The mean
rating for one of 18 playground features—inappropriate use of
pea gravel—was significantly higher (that is, more favorable)
among revisited centers.
Child care center director survey
A four page self administered questionnaire, consisting
mainly of check-box and brief write-in questions, was
developed to assess indoor safety features and staff safety
knowledge in child care centers. The survey includes questions
about the serving of potential choking foods to young
children; storage of poisonous materials; steps taken to mini-
mize the risk of electric shock, fire, and burns; staff training in
cardiopulmonary resuscitation and first aid; emergency
procedures; staffing levels; center license type; and the
director’s educational background. This questionnaire was
patterned after and greatly overlaps with a previous mail sur-
vey administered to a sample of North Carolina child care
center directors in 1992.13
Two hundred ninety one North Carolina child care centers
whose playgrounds were inspected in November and Decem-
ber, 1998, were mailed a four page survey during the period
8–10 September 1999. The cover letter indicated that the sur-
vey was voluntary and confidential. A stamped, preaddressed
envelope was included for returning the completed survey. A
reminder letter and second copy of the survey was sent to 165
centers in late October/early November, 1999. The survey was
reviewed and approved by the UNC-CH School of Public
Health Institutional Review Board on research involving
Figure 1 Annual injury rate, North Carolina child care centers,
1997–99.
Figure 2 Injury rate by location of injury, North Carolina child
care centers, 1997–99.
Figure 3 Average safety ratings:
playground concerns, North
Carolina, 1998 v 2000.
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human subjects. Respondents were not compensated for com-
pleting the voluntary survey, which took an estimated 15–20
minutes to complete.
Survey data were keyed in by staff at the Survey Research
Unit, UNC-CH. To verify the accuracy of the data entry process,
a random 10% of all surveys were rekeyed. No data entry
errors were found.
RESULTS
Trends in medically attended injury rates
The annual rate of medically attended injuries in North Caro-
lina child care centers declined 22% between 1997 and 1999
(the last year for which we have complete data). Most of this
decrease took place between 1998 and 1999, when the annual
rate of medically attended injuries dropped 19%, from 806 to
655 per 100 000 enrollees (fig 1). Playground injuries specifi-
cally showed a consistent rate of decline, from 364 per 100 000
in 1997 to 336 per 100 000 in 1998 and 271 per 100 000 in 1999
(fig 2). In 1997, there was one medically attended injury per
year for every 120 children enrolled. In 1999, there was one
medically attended injury per year for every 153 children
enrolled.
An analysis of monthly injury rates over the entire 3.5 year
study period confirms that there has been a significant decline
in the rate of injuries in North Carolina child care centers. A
linear regression analysis revealed a statistically significant
(p<0.01) downward trend in monthly injury rates between
January 1997 and June 2000.
Playground safety audits
In 1998, 48 child care regulatory consultants completed a total
of 294 playground safety audits. In 2000, certified playground
safety inspectors examined 76 of the original 294 play-
grounds. Inspectors rated each playground on 10 “playground
safety concerns” having to do with disabled accessibility, fenc-
ing, and the developmental appropriateness of equipment on
a three point rating scale where 0 = poor, 1 = fair, and 2 =
good. A similar three point scale was used for rating 18 specific
“playground safety features” common to different types of
equipment. These features include sharp points, protrusions,
head entrapment risks, tripping hazards, fall zones, and
surfacing features.
Direct comparisons of 1998 with 2000 playground safety
ratings were made for the subset of 76 centers included in
both audits. Figure 3 shows the change in average ratings
between 1998 and 2000 for 10 playground concerns. For nine
of these 10 features, average ratings in 2000 were equal to or
better than those in 1998. Accessibility for the disabled
showed the greatest improvement.
Figure 4 shows the change in average ratings between 1998
and 2000 for 18 playground features common to different
types of playground equipment. Between 1998 and 2000, rat-
ings improved for 12 of the 18 features evaluated. Four
features showed statistically significant (paired samples t test,
p<0.05) improvements: no sharp points, wood parts smooth
and without splinters, surfacing meets requirements in
consultant’s manual, and fall zones meet requirements in
Figure 4 Average safety ratings:
playground features, North Carolina,
1998 v 2000.
Child care safety regulations 223
www.injuryprevention.com
consultant’s manual. Three features showed no change in rat-
ings, and there were no features for which ratings significantly
dropped between 1998 and 2000.
Center director survey
Altogether 178 completed surveys were returned for a
response rate of 61%. Twelve of the questionnaire items were
similar to or identical with items from the 1992 survey by
Browning et al.13 Four† of the 12 questionnaire items demon-
strated improvements, whereas six‡ items got worse. Overall,
there did not seem to be a trend in self reported indoor safety
hazards between 1992 and 1999.
DISCUSSION
The analyses of medically attended child care injury in North
Carolina regulated child care facilities documented a pattern
of injury that has been reported elsewhere. In both homes and
centers, most of the injuries occurred in the morning; the
majority occurred to boys; bumping into or being hit by some-
thing was the most frequent cause of injury; cuts and scrapes
were the most common injury type; and head and neck was
the most common anatomical site injured. In centers the most
common location of injury was the playground, but in homes
it was the classroom.
Importantly, the researchers were able to document
changes in injury rates over time, hoping to describe any
trends that might be attributable to the new playground safety
regulations announced in January, 1996, and implemented
over a five year period. In fact, there was a significant decline
in the annual rate of reported medically attended injury in
regulated North Carolina child care centers, where over 90% of
the reported injuries took place, from calendar year 1997
through calendar year 1999. In practical terms, there was a
22% decline in the annual, medically attended injury rates in
centers, from one medically attended injury per year for every
120 children enrolled in 1997 to one medically attended injury
per year for every 153 children enrolled in 1999. Although the
absolute numbers are far smaller, medically attended injury
reports for child care homes also declined, in this case by 31%.
By comparison, the Consumer Product Safety Commission’s
National Electronic Injury Surveillance System estimated that
there were 32 187, 35 283, and 35 610 injuries among children
1 month to 5 years of age in 1997, 1998, and 1999, respectively,
seen in US emergency departments for injuries involving
“monkey bars and climbing equipment”, “other playground
equipment”, and “playground equipment not specified”.14
When divided by the US 0–5 population in those same
years,15–17 the rates (per thousand), 1.389, 1.534, and 1.559, can
be seen to have risen.
The playground safety inspections demonstrated improve-
ments in nine of 10 playground safety concerns and 12 of 18
playground safety features. Although the baseline inspections
were conducted by child care regulatory consultants and the
follow up inspections by certified playground safety inspec-
tors, our expectation that the certified playground safety
inspectors would be more rigorous suggests that the improve-
ments are more likely to be real. Still in need of attention on
child care center playgrounds are undersurfacing and fall
zones. On the other hand the child care center director surveys
did not reveal any dramatic changes in indoor safety hazards.
In the case of indoor hazards, directors reported problems in
the areas of monthly testing of smoke detectors, availability of
syrup of ipecac, and avoidance of food that potentially could
cause choking. Combined, these two results reinforce the
inference that the reduction in medically attended injury fol-
lowed from the regulatory changes which addressed outdoor,
but not indoor, safety hazards.
The principal finding of this study, that the annual rate of
reported, medically attended injuries occurring in regulated
child care facilities in North Carolina declined significantly
between January 1997 and December 1999, is very encourag-
ing. To our knowledge this is the first time such a decline in
state-wide child care injury rates has been associated with
improved regulation of playground safety in regular, out-of-
home child care in the US. As researchers though we are
obliged to acknowledge the limitations of this finding. The
association between the process of implementation of North
Carolina’s playground safety regulations between January
1996 and January 2001, does not prove that the regulations
themselves caused the change. It is likely that other factors,
directly or indirectly associated with the new regulations, may
also have had an effect. For example, it is possible that height-
ened awareness of child safety among providers and teachers
could have led to enhanced supervision of children on the
playground. We cannot rule out the possibility that providers
were simply reporting fewer injury incidents, or that fewer
injuries were referred for medical attention. However, even if
total injuries haven’t declined, it would be hard to hide the
more severe injuries which we studied, the injuries that
required medical attention. The fact that the risk of such
injury occurring in child care declined by 22% over three years
appears to be a positive outcome.
APPENDIX: DEFINITION OF ANNUAL INJURY RATE
The annual injury rate was estimated by dividing the total
number of injuries for the calendar year by the average
monthly enrollment for that year:
Number of reports for year Y ÷ (January enrollment + Feb-
ruary enrollment + . . .+ December enrollment/12). The result
was then multiplied by 100 000.
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†Smoke detector present; smoke detector tested at least monthly; Poison
Control Center number posted; records of children’s injuries kept.
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present or stored in secure areas; hot water <120°F at faucet; 911 or
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present.
Key points
• This is, to the best of our knowledge, the first study from the
US to associate new regulation of playground safety haz-
ards in out-of-home child care with a decline in the rate of
medically attended injury occurring in child care.
• The decline was associated with a decrease in observed
hazards on child care playgrounds.
• No such change was noted in indoor safety hazards in
child care, where no new regulations were promulgated.
• The decline occurred between 1997 and 1999, at the
same time as the Consumer Product Safety Commission
estimated that emergency department visits for playground
injury in the US among children 1 month to 5 years of age
increased.
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Agreat deal can change over a generation when it comes to keeping babies safe. It is important for newgrandparents to keep up to date, so if you have any tips for Injury Prevention editor Barry Pless andhis wife, Ann, please send them to barry.pless@mcgill.ca as they became grandparents for the first
time in April! Grandfather and grandmother are doing well.
“Drunk on Life”: Australian Boozie Awards
In imitation of industry awards the Australian Drug Foundation gives TV awards in recognition of“excessive, inappropriate or unconscionable marketing of alcohol”, called the “Boozie Awards”. A verypopular drama series The Secret Life of Us was nominated for seven Australian TV Awards (Logies) and
won a “Boozie” on the basis that, on average, one in four of its scenes involves drinking. Males feature in
80% of alcohol scenes compared with 53% for females. No character in the series is a non-drinker. Geoff
Munro, director of the foundation’s Centre for Youth Drug Studies, says: “It is not an accurate portrayal
of alcohol in young lives. Fifteen percent of young Australians aged 20 to 29 years do not drink and
another 35% only drink occasionally” (based on a report in the Sydney Morning Herald, May 2003; submit-
ted by Ian Scott).
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